Contribution of different Ca-activated K channels to the first phase of the response to TRH in clonal rat anterior pituitary cells.
Thyrotropin-releasing hormone (TRH) induces biphasic changes in electrical activity, cytosolic free Ca(2+) level ([Ca(2+)](i)), and prolactin secretion from both clonal GH cells and native lactotrophs. The first phase of the TRH response is characterized by hyperpolarization because of activation of Ca(2+)-activated K(+) channels (K(Ca)). In the present study, the relative contribution of BK, SK, and IK channels to the first phase of the TRH response in GH(4) cells was assessed. The expression of IK channels was confirmed by PCR with specific primers for SK4 (IK). The response to TRH was studied using the perforated patch technique and Ca(2+) microfluoromety (fura-2). The involvement of different K(Ca) channels was estimated by employing the specific channel blockers iberiotoxin (BK), apamin (SK) and clotrimazole (IK). Application of 100 nM iberiotoxin, 1 microM apamin, and 10 microM clotrimazole reduced the peak value of the outward K(+) current during the first phase of the TRH response by 33, 26, and 33%, respectively. Clotrimazole also shortened the duration of the outward current response by 60%, causing a reduction of total charge movement by 73%. All these toxin-induced reductions were significant (P < 0.05). A combination of all three toxins abolished the current response almost completely. All the three main types of K(Ca) channels are involved in the first phase of the TRH response, with IK as the major contributor. This is the first demonstration of a dominant role of IK compared with BK and SK channels in excitable cells.